This paper addresses the conversion of narrow-to-broadband radiances in the special case of the sensor SEVIRI onboard the satellite Meteosat-8 of the Meteosat Second Generation (MSG). The advent of this new program poses the problem of the transfer of operational procedures from the previous satellite Meteosat-7 to MSG.
• Ivis1, Ivis2 respectively, the maximum irradiances observed in the SEVIRI channels VIS-1 and VIS-2, in W m -2 .
• K1, K2 respectively the digital numbers for the channels VIS-1 and VIS-2 (unitless).
• ai, bi respectively, the gain and offset in the calibration function for the channel i, in mW m -2 sr -1 cm.
• Im1, Im2 respectively the "equivalent integrated solar irradiances" defined by Eumetsat in the calibration function for the channels VIS-1 and VIS-2, in mW m
cm.
• (L λ )1, (L λ )2 respectively, the spectral radiances for channels VIS-1 and VIS-2, in mW m -2 sr -1 cm.
• Lvis1, Lvis2 respectively the radiances for the channels VIS-1 and VIS-2, in W m -2 sr -1 .
• Lbroad the Meteosat-7 simulated radiance, in W m -2 sr -1 .
• α1, α2 and β parameters of the conversion law (unitless).
INTRODUCTION
surface reflectance spectra can be effectively incorporated in the scene-dependent coefficients for an accurate conversion.
Meteosat broadband images are currently used to produce irradiance maps in real time. Consequently, the narrow-to-broadband conversion should be fast enough to process the whole image in approximately 1 min or so.
The use of radiative transfer models is time-consuming and we selected the universal coefficients approach as more suitable to this technical case. 
METHOD
The maximum irradiance Imax observed in a band defined by [λ 1 , λ 2 ] and for 1 astronomical unit is given by The maximum irradiance for 
In this equation, the terms (Ivis1 / Im1) and (Ivis2 / Im2) evaluate to the effective bandwidth of the channel. Denoting
Lbroad the Meteosat-7 simulated radiance, we assume that
where α1, α2 and β are unitless parameters and are unknown. We assume that
and Imet-7 = α1 Ivis1 + α2 Ivis2
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Twelve days of images Meteosat-8, covering the whole field of view, were acquired between 4 October and 11
November 2003, randomly during the installation phase of our receiver. At that time, the satellite was located at 10.5 W. Images were processed for their geometry by Eumetsat before dissemination to make them look as if they were acquired at nominal location 0° E. This position at 0° E is that occupied by Meteosat-7.
The receiver is a low-cost one, based on the Eumetcast dissemination system. Only eight bits are used to code the signal compared to the original ten bits. K1 and K2 are computed from the readings of the receiver by multiplying the latter by 4 and adding 2. Then, they were converted into radiances Lvis1 and Lvis2 (W m -2 sr -1 ) using Eqs (1)- (3).
The radiances are combined using Eqs (4)- (7) to produce a set of Lbroad. Given the low resolution of the receiver, it follows that the resolution in radiance Lbroad is slightly greater than 1 W m -2 sr -1
. For the same days and same instant, data acquired by Meteosat-7 were available from the archive facilities at Eumetsat. The digital counts were converted into radiances by the means of the calibration service available online at Eumetsat.
We kept only images for which the field of view of the SEVIRI is well illuminated, i.e. between 1100 and 1400 UTC. For each image, we selected approximately 10 areas of various sizes, fairly homogeneous, covering different types of land cover, and offering different viewing and illuminating angles. For the extreme radiances, we selected oceanic areas, outside the sun glint, which are dark and on the opposite, very thick clouds that exhibit high values. These areas vary from image to image, depending upon the illumination and the cloud coverage. For each area, we kept the mean value for the channels VIS-1 and VIS-2 and for Meteosat-7. We thus collected a series of 188 samples. In addition, five images taken at 0800 UTC were analysed in the same way to control the non-influence of the acquisition time on our conclusions. The reasons for this bias are not clear. We believe that several physical processes play a role: their combined effects result in a bias and cannot be separated. We have analysed the possible influence of several physical parameters. Among them is the solar zenithal angle but no trend appears when sorting out the observations by classes of angles. The difference in location of both satellites implies that the areas are observed with systematically different viewing angles. This may partly explain the bias. However, the analysis of the four other series -discussed later -for which the satellites are almost at the same position, shows similar results and we may conclude that this influence is small. The third possible reason, as mentioned in Section 3, is that surface type plays a role. It was not possible to assess this role though no trend was observed when sorting data for land types.
RESULTS
It is possible for pixels over land being contaminated by sub-pixel clouds and we cannot be sure to deal with homogeneous land types.
The last explanation that we may provide lies in the uncertainties of the calibration coefficients of these sensors.
If the channels VIS-1 and VIS-2 are not well calibrated with respect to each other, this implies a false preeminence of a channel over the other and the original assumptions (Eqs. (4)- (6)) are not respected. We have scrutinized very thick clouds, exhibiting reflectances greater than 0.70. The reflectances of such objects are deemed to be spectrally constant though there might be a small contribution to short wavelength of the clear sky layer above the cloud. It appears that in 50% of the cases, the reflectances in the VIS-2 channel are larger than those in VIS-1 by a quantity greater than 0.05. This may indicate a problem in relative calibration of these bands, creating a bias. In addition, the Meteosat-7 reflectances seem to be slightly overestimated; this would partly contradict the assumption about Imet-7 in Eq. (5), resulting into a bias. This finding results from the analysis of the few cloud free oceanic areas exhibiting broadband reflectances less than 0.05. Such areas exhibit the same reflectances for Meteosat-7 and VIS-1; the analysis shows that the Meteosat-7 reflectances often exceed the VIS-1 ones. These uncertainties in calibration may partly explain the bias. , that is 9% of the mean radiance. There is a slight overestimation for the greatest radiances.
To test the proposed model (Eq. 8), we applied it on the four other series of Meteosat-8 data and perform the comparison with Meteosat-7 data using the same approach than for the initial series. The second series is for the period 17-25 December 2003. On 28 January 2004, the re-location of the satellite was completed after a few days and the satellite Meteosat-8 was at 3.4° W. Meanwhile, the calibration coefficients changed (Table 1) . Meteosat-8 was declared operational on 29 January. The three other series are for the last days of January (28-31), and March 2004 (28-31) . Table 2 reports the correlation coefficient, bias and RMSE and Figure 5 displays the correlogram. In all cases, the differences display no clear trend with the sun zenithal angle or land type. The correlation coefficient is greater than 0.99. The bias is very small; it is always negative, showing an overestimation by the model. The relative RMSE ranges between 5 and 7% of the mean radiance. There is no trend with time. This demonstrates that the proposed model may be applied to other series of SEVIRI images. . The last column is the average, considering the four series of equal weight. The increase in mean radiances is solely due to the area selection that varies from one image to the other due to cloudiness. 
